
Date: 10 ARe 19‘75 i?13Q-PDT 
Front LEDkRBEHG at USC-IS1 
Subjectr ARPA RESEAWCH FBLICY. 
To: LIChLIDkP 
cc: FEIGENRAUM at SUMEX-AIMI LEDEHRERG at SUMEX-AIM 

DEAR LICK: 
Al; FEIGE:b;gALJM /-IAS SHARE$ YOUR 'EASTEP MESSAGE' AND LA.TER APTICULATIONS 

OF COhrCtR~ &ITt' ME, I HAVE BEEN GIVING SERIOUS THOUGHT TO MANY OF THE 
POINTS YOU RAfSt, AND WILL HE DISCUSSING THEM FURTHER WITM kD AS A RRk- 
LIMINARY AND A VEHICLE TC REPLY TO YOU AND TO THE JSSUES YOU RAISEI 

1. ObVInUSLY THE IMPLICATIONS OF THE INSTANT HARDWARE CRITERION FCR 
ARP4 WFSEARCH PctLICY ARE TO IISCOUNT ANY SIGNIFICANT CONTRIHUTION OF ACA- 
CqEMICALLY RASEC RESEARCH FOR OUR LONG RANGE DEFENSE NEEDS, MY PERSONAL 
RESEARCt' RRCGQAk' BFNFFITS FROM APRA SUPPORT; BUT 1 'dILL CERTAINLY FXND 
SOME kCt TO SUkVIVE urX?HOUT IT, I AM MUCH MORfr. PESSIMISTIC A80Ut THE 
LONG RANGE SUHV:VAL OF MY CDIINVTMY IN A WGRLD OF HARSH TECHNOLOGICAL- 
MILITARY CDMR~TITIDN IF THTS POLICY IS SYSTEMATICALLY PURSUED, I AM 
SIJQ,E: YOU CAN FTN(l MANY YQRF EXAMPLES THAN THOSE OF WHICH I AH PERSONALLY 
AWARE THAT dOULD 6EAR OUT THE VERY HIGH CDSTS '3C AN INSTANT HARDciARk 
FflLICV; ANI? RERHARS IT IS FVt'N OUT OF PLACE FOG ME TO MENTION SUCH 
~.M[;AR~ASS~F~JTS, BUT IF I Tt4TFJK OF THE HECTOYILLIONS THAT MERE MASTLO 
F3Y THE PUI?SC)IT UF THIS PHILOSOPHY, E,G,, IN THE HI-POWER LASER CATtGOWY 
THAT SHOlJLD PE SI;FFICIFNT REMINDER, 

Tt11.51 IS NOT 10 SAY THAT EVERYTHING A901l-T PAST POLICIES WAS 
IDEAL -- tIUCH GF THk PROCEDURAL RECOMMENDATIONS DF THk BERLEKAMP AMC 
COMtlITTEE WAS DIRECTEO TO Il”Pc7OVItiG THE SCIEtiTIFIC AK'D TECHNICAL YIkLD 
FROM ARPA’S IabVtSTME!dTS, AND Y@U WILL RECALL THAT I DID NOT BELIEVE 
THAT APPA kAS THE APPROPRIATE AGENCY TO SURPCJRT WORK IN FIELDS LIKE 
k'EVR@BIOLOGY ALUpdG LJNFS THAT SEEMED TOU REMOTE FROM ARPA'S MISSION, 
AND TO 6E Ul'ITf BLUNT. I WAS R4THER 1JRStT BY LUKASIK'S ENTHUSIASM FOR 
A RESEbRCc! FkOGc\'~k (PIt,NED6SRIl THAT WAS ArJVEHTISEf? TN THE LOCAL RRkSS 
AS DIRECTkt7 TCI ThE READING OF A PERSON'S INtdERWOST THOUGHTSit AND I GDT 
NOkHERE Ih, MY CURRESPONDENCE WITH LUKASIK ON THIS POINT, 

2. WELL THE PGtVIO-US Wfifi A MAJfjR MET&-ISSUE, HERE NOW IS THE SMALL 
ONE : JUST NHAT Is THE STATUS OF THE TECHNDLOGY (AND DF THE LEU~L OF 
THE MILITAEkY REGUIRFMENT) FOR THE PROBLEM Y(lu MFNTI@NED OF EXTRACTING 
INFORMbTI3Ei rRO;-l :40kSt: CODE. Ifs A NalSy CONTEXT? I SHUULD HAVE THDUGHT 
THAT WAS CRACKED AT LEAST A nECADE AGDp HUT TbDE&D 1 AM UNAWARE OF 
ANY SFECIF ICS. TF IT IS STILL AN rIpEN RR(JRLEPl IT IS OBVIOUSLY A SIG- 



NIFiCAllT STEPPING STONE THAT SHQCLD PRECEDE ANALOGOUS EFFORTS IN A) 
S?EECH UNDERSTANDING, AND R)THE SONAR PROPLEM, DO YOU HAVE ANY REFERENCES 
Ok OTHER SCIUPCES OF AMPLIFICATIUN? 

3" a2 RAISES ThE SECOND META~ISSUE: PLAINLY WF NEED BETTER HACYINkR’V 
THAN N(JN k]rISTS FOR 4hlNGING AbGUT A BETTER UNDERSTAND OF WHAT ARE REAL 
MILITARY REQUlREMENTS IN WELATIQN TO THE OPPDRTUNITIFS OF INFOPMATION 
SC1ENCT.S RESEARCH, THE REQUIREMENTS AND OPPORTUNITIES CAN NOT REALLY HE 
EXPLORE0 Ihl MUTUAL IS01 4TION: ONE CAN HARDLY KNOW WHAT IS !REQUIRtD! 
LaITdlOUT AY IYFORMED PERSPECTIVE ON WHAT IS POSSIBLE, 
so 

HOW DID YOU GEriERATE YOI!R LIST? IS YOUR ALGDPITHF( AN OPTIMAL ONE 
IN PROPORTIUN TO THE SIGNIFZCANCE OF THE CHALLENGE IT ADDRESSES? 
II- 
4, AN 4FTERTHDUGMT: I &ILL BE SAYI?IG THIS AGAIN: ONE OF THE REASONS 
THAT I DECIDkD TO COMMIT A SIGNIFICANT PART OF MY FURTHER CAREER TO CQM- 
PIJTER INTELLIGEvCE WAS MY ANXIETY WHETHER UNAIDED HUMAN INTELLIGENCE kAS 
UP TO THE TASK OF ASSURING OUR SURVIVAL THROUGh TME NEXT 50 YEARS OF 
NUCLEAk-YEAPUNS COMPETITION. THE PLACE THAT I FORESEE A,X, MAYING ITS 
MOST CRUCIAL ROLE IN DEFENSE IS AT THE TQPMOST LEVEL --TO HELP ASSURE 
THAT THE FIhGER THAT HAS 15 MINUTES TO DECIDE ABOUT THE RED BUTTON dILL 
BE ADEQUATELY IhlFORHED ABOUT ALTERNATIVE DECISIONAL OPTIONS, I DONfT 
HAVE TO TELL YolJ HUH FAR WE ARE FROM A SITUATION WHERE WE WOULD PERMIT 
Ahl’f A.1, PROGRAM TO HAVE A SIGNIFICANT PART IN SUCH DtCISIOhS, BUT I 
DO vUT TMINK IT 1.5 ARROGANT TO SUGGEST ThAT A TECHNOLOGY THAT CAN BRANCM 
TYROUGH A KNlllrLEDCE- AND DATA-OHIEKTED DECISIONAL TREE LIKE DENDRAL DOFS 
HELP CURRDAORATE THE EVENTUAL FEASIBILIT\ OF SIGNIFICANT HELP TO TOP- 
LEVEL OECISIOb-MAKERS FACING MUCH MORE COMPLEX PROBLEMS, 

I AM DEPRESSED AT THE ThOUGHT THAT THIS PROBLEM KILL 9E DISMISSED 
AS TOO VISIOhhRY DR TOO LONG RANGE TO BE OF INTEREST TII ARPA, AND I NELL 
KNO* THAT WE SHARE COMMON DBSTdCLES Ik PERSUADING OTHERS OF THESE VIEirS, 
BUT IF I DID NOT EXPRESS THEM TO YOU YQU hOULD E3E LESS INFQRYED AT 
LEAST OF MY Oijk CONVICTION ABOUT THEM, 

YillJRS 
JOSH 
(PLEASE REPLY PREFERABLY TO LEDERBERG@SUMEX: dE ARE DOWN FOR PM JUST 
NOW, PS OUR IMP HDOKljp SEEMS TO BE WORKING VERY wELL!lI!!!Il 
1-111-m 


